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Describe photographic method cf moleculer analysis; 
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7 Determination of individual hydrocarbons in pasohiaes ty 
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Newk 1954, S877 ef. CA 48, 141704 ."—Analysis ule aye 

gasoline frou Emba ceude of by a comhingtion af dista., , i 
chromatography, aad dehydrogenation -b Ydrogenason ft- é 
actions resulted in estatlishlag the stractuie of SLATE of Cie a 
hydrocarbons present. Phe gasoline is of napht? ichie type, 
and the paraflins ard g¢adominantly branched. “The folluw- 
ing coiapds. were identified: 2,2-hinethiylbutane, 2,3- 
dimethyibutane, 2-sncthylpeatic, temethylpontane, he v- 
une,  siethykeyclopentanc, 22atiine thylpeatas : 
methylpoutane, cyclohexane, 3. 34tinethyleataic 

dimethy leychopentane, 2,2<dimne thylpe ntane, cps- und banse 

1 dafimethyleyclopentances, fans] oadinethyleyclupentane, 

methyl. and ethylcycloberancs, 1,2,4-trimethyleyelonea- 
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pentane, 2A-dimethythexane, 1,2,3 trmethyleyclopcutane, 

3- and 4- -nethylheptane, 1, Ihunethyt: svelupentatie, 1,1,3- 

trlmethyleyclohexane, 3- and 4-methyloctanes, EtPh “and : 7 
0+, Mt, 6d p-rylenes were alsa identified; m-xylenc being the : 
“predominant aromatic hydrecarbon. G. MM. Kosolapoif 
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Kavanskly, ByAs, Landsberg, 6.8, Plate, A.F., Bas’ PA., 
Suschinskiy, N.M,, Tarasova, G.A., Ukholin, eee n tt k 


Combined method for the determination 


Liberman, 
0, 5.V. 
of the individual hydrocarbon 


Part ,- Gasoline from the Tuymazinsk 


ota, Khim, Nauk,, 3, 456 - L69, May - June 1954 


The results obtained from the study of the individual hydrocarbon composi- 
with end point of 
(Devonian horizon), 
individual hydrocarbon composition of Quymazinsk gasoline and the general 
losses are presented in percentage by weight values, 
paraffin-base gasoline derived from Tuymazinslc 
contents of other hydrocarbons are discussed, 
were found to be predominant among aromatic hydrocarbons, 
references, Tables, graphs. 


150°, derived from low-sulfur 
are deserived, The quantitative, — 


The. structure of 
petroleun and the aromatic 


Toluene and m-xylene 
Four USSR 


N. Lebedev Physics Institute 
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Optdoal method of etudying hydrocarbons. part 7. Combined diffusion : 
spectra of certain naphthenes 
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abetece. arene Se recta of athe invensities of the spectral lines in 
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si cun determined photometrically. The spa 
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Authors | Bazhujin, Pe Aej Rautian, S. G3 Sokolovekaya, A. I.; Sushchinskiy, M. M. 


Methods of studying the widths of combined light diffusion lines 


Izv. AN SSSR, Ser. fis. 18/6, 678-679, Nov-Dec 1954 


Abstract The results obtained during the study of various methods for measuring the 
width and contour of combined light diffusion lines are briefly outlined. 
The possible distortion factors which may efféct the width and form of 
the lines are listed. It is shown that the distorting effect of each of | 
the factors depends not only upon the width but‘also the form of the test 
mechanism functions as well as the form of the diffusion lines investigated. 
Three USSR references (1941-1953). Table. 


Institution : Acad. of Sc., USSR, The P. N, Lebedev Phys. Inst. 
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Author 3: Bazhulin, P- As Rautian, S. Ge; Sokolovskaya, A. I} Sushchinskly, 
M. M. 


Methods for the investigation of the width of lines of combination 


Title : 

scattering of light and their application 
Periodical : Zhur. ekspe 1 teor. fiz., 29, No 6(12), Dec 1955, 822-829 
Abstract * A consideration of the influence of various factors upon the ob- 


served width of combination-scattering lines, and & description of 
methods for the exclusion of these fectors' influence upon the re- 
sults of measurements. The authors present the results of measure~ 
ments of the width of a number of combination-scattering ines ina 
prismoid spectrograph with large dispersion. They compare the ob- 
tained data with data found by other methods. The authors thank 
Academician G. S. Landsberg for his advice and Kh. Ye. Sterin, V. T. 
Aleksanyan for the preparation of the data. Seventeen references: 
e.g. Kh. Ye. Sterin, Dissertation, Physical Institute im. P. N. Leb- 


edev, Acad. Sci. USSR, 1949. 


Institution :; Physical Institute jmeni P. N. Lebedev, Academy of Sciences USSR 
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Abstract : No abstract, 
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USSR / Physical Chemistry - Molecule. Chemical bond. 
Referat Ziur-Khimiya, No 9, 1957, 20601 


Markova S. V., Bazhulin P. A., Sushchinskiy M.M. 

not given 

Optical Method of Investigation of Hydrocarbons. Raman Spectra of 
Unsaturated Hydrocarbons. 


Optika i spektroskoplya, 1956, 1, Nol, 41-53 


Abstract: To determine the characteristic frequencies of oscillations an inves- 
tigation was made of Raman spectra and a determination of the diffe~ 
rential (I,) and integral (I>) intensity of 16 unsaturated hydro- 
carbons: cyclopentene (I), l-n=propyl cyclohexene-1, 2-methyl butene-l, 
hemethyl--ethyl hexene-l1, 6-methyl heptene-l, 3-cyclopentyl butene-l, 
hecyclopentyl butene-2, 3-ethyl pentene-2, 3-methyl pentene-2, nonene- 
4, diallyl, dipropenyl (IV) and 1,3-cyclohexadiene (V). It was found 
that for substances containing the CeC group in alpha position the line 
v 1642 cm~! is characteristic, both in intensity at the Maximm Ips 
125, and the integral intensity I~ = 400; half-width of line ( } aa 
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USSR / Physical Chemistry - Molecule. Chemical bond. 


Referat Zhur-Khimiya, No 9, 1957, 29601. 


calculated by the method of Sushchinskiy, is 6.3 cm’, and the degree 
of depolarization of line “ =0.1-0.2. For the branched alpha-olefins 
of characteristic nature are only the frequencies of all lines of the 
group CH = CH -. For olefins having the double bond inside the chain 
and a branching far removed thereform, there is observed the line 
1673 cm~ for the trans-form, and line 1658 cm~’ for the cis-fomm. If 
the double bond is at the middle of the chain, then the group C:C=C- 
is characterized by line 1676 cm~, and Igo is about 40% higher than 
in the case of alpha-olefins and, consequently, the characteristic 
nature of the intensity of these lines is retained only in the case 
of similar compounds. For cyclo-olefins there is observed a change 
of CaC frequency from 1614 cm~’, if the methyl group is not adjoining 
the double bond of I and III, to 1659 cm~' in the case of II, wherein 
the CH; is at the double bond. 1, Iso anad for cyclo-olefins are 
constant (£ = 3.0-3.8 cm~'), and the intensity of fully symmetrical 
oscillations v 898 cm~' of the five-membered ring undergoes little 
change, even in comparison with cyclo-paraffins, although the half- 
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Referat Zhur - Khimiya, No 6, 25 March 1957, 16175 
Rezaev, N.I., Bazhulin, P. 

Measurement of Contours and Widths of Lines of Raman 
Spectra by the Method of Photoelectrical Registration 
Optika i spektroskopiya, 1956, 1, No 5, 715-718 

The form and the width of certain lines of Raman spectra 


of benzol (I), toluol (II), ethylbenzol (III), n-butyl- 
denzol (IV) and n-hexylbenzol (V) were examined by the 


photoelectrical method. The contours of all lines which 
have been measured and contour of the exciting line appro- 
ched to dispersion contour, and therefore the dctermina- 
tion of the width of lines of Raman spectra was carried 
out by deducting the width of the exciting line from the 
width of the observed contour of a line. The following 
values of frequencics (cm™!) and widths (in brackets ) 
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Referat Zhur - Khimiya, No 6, 25 March 1957, 16175 


were found: 

I 606(7.3); 992(1.9); 1586(12.0)5 1606(11.0). 

II 766(2.3); 1004(1.8); 1031(2.1); 1585(9.6); 1605(8.6). 
III 1005(1.9); 1032(3.5); 1583(21.0); 1606(8.5). 

IV 1003(3.6); 1033(4.5); 1585(7.6); 1606(7.7). 

V 1003(2.6); 1031(3.8); 1584(6.8); 1606(7.9). 
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6201-5/21 
AUTHORS: Peregudov, G. V.3 Markova, S. V.; Bazhulin, P, Av; Plate, A. F.3 
r Terentyeva, Ye. M, Crete way 
TITIE: Optical Method of Studying Hydrocarbons, Part 10, Conbined Diffusion 


Spectra of Certain Naphthenes (Opticheskiy Metod issledovaniya 
uglevodorodov, Soobshcheniye 10, Spektry konbinatsionnogo rasseyaniya 
nekotorykh naftenov) 


PERIODICAL: Isvestiya Akademii Nauk S88R, Otdeleniye Khimicheskikh Nauk, 1957, 
‘ No, 1, pp. 31 -h2 (U.S.8.R.) 
ABSTRACT: In this report, the results (combined diffusion spectra) obtained 


during the study of nine naphthenic and one aromatic hydrocarbons 

(three mono-cyclic cyclopentane, three dicyclic cyclohexane and four 
bicyclic hydrocarbons with condensed rings) are presented, All data 

on the intensities and frequencies of the hydrocarbons were determined 
photometrically, For each hydrocarbon, a brief description of its 
derivation and the basic constants such as boiling point, specific weight, 
index of refraction is given, The intensity data are expressed in a 
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Optical Method of Studying Hydrocarbons, Part 10, Combined 62-1-5/21 
Diffusion Spectra of Certain Naphthenss 


Academy of Sciences of the USSR, Physics Institute inemi P, N, 
Lebedev and Institute of Organic Chemistry imeni N, D. Zelinskiy 


December 13, 1955 
Library of Congress 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1 


, ae 
Application of Combination Light Scattering to the Investigation a 4 /9 


of: the Composition and Structure of Substance .. 


cesses occurring on the occasion of the interaction oda light 
wave with a molacule, have an influence on the spectra of com- 
bination scattering. 

Spectra of combination scattering of the complicated polyatomic 
molecules having several characteristic structure elements, in 
many cases are produced by an additive superposition of the 
spectra of the separate structure elements. This is discussed 
more exactly at the example of different groups of paraffins. 
The study of the rotation isomerism of paraffins proves to be 
very interesting. Experimental examination of tle oscillation 
spectra permits the determination of the totality of the os- 
cillation frequencies, from which the force constants of the 
molecule under investigation can be computed. 


The molecular analysis by means of the application of the spec- 
tra of combination scattering of light: This analysis is based 
on the fact, that the spectrum of the combination scattering is 


an individual optical characteristic of the molecule. The de- 

velopment of this combination scattering is especially important 

for organic chemistry. There are 1 figures, 4 tables and 56 re- 
Card 2/3 ferences, 48 of which are Slavic. 
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BAZHULIN, P. A. (Acad. Sci. USSR) CG 


“Investigation of Temperature-Dependence of Infrared Absorptions Band 
Intensity and Raman Line Intensity", p. 3. 


report to be presented at 1958 Gordon Conference on Infrared Spectroscopy, 
18-22 Aug 1958, Kimball Union Acad., Meridian, New Eampshire 
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Sokolovskaya, A. I., Bazhulin, P. A. SOV/48-22-9-15/40 


Investigation of the Temperature Dependence of Line In- 
tensity in Combination Light Dispersion (Issledovaniye 
temperaturnoy zavisimosti intensivnosti liniy kombinatsionnogo 
russeyaniya sveta) 


Izvestiya Akademii nauk SSSRy Seriya fizichcskaya, 1958 ; 
Vol 22, Nr 9, pp 1068 - 1072 (usr) 


The dependence of the line intensity of combination 

light dispersion on temperature was repeatedly in- 
vestigated in liquid substance (Refs 1-6). The majority 
of the experimental results which show good agreement 
indicates that the intensity of the Stokes lines de- 
creases with increasing temperature. Quantitative results, 
however, as presented by different authors, exhibit 
considerable discrepancies. The present paper is the 
continuation of the work covered by reference 7. The 
authors thoroughly investigated the mentioned dependence. 
The experiments showed that the intensity of the Stokes 
combination lines decreases with increasing temperature, 
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but the variation is not so high as in the papers 

cited by references 2-4. It turned out that the change 

in intensity with temperature does not only depend on 

the structure of the molecule but also depends on 

the type of the bindings that take part in the 
oscillation. As can be seen from table 1 the deformation 
oscillations are the most temperature dependent ones. 
Valence oscillations of separate bonds are less sensitive 
to temperature. Nevertheless no sharp boundary between 
the behaviour of the intensity of lines with a differing 
degree of depolarization can be drawn. The half width 

of the lines and their intensity depend on temperature 

to a different extent. The assumption that anharmonic 
features influence the variation of the intensity 

with temperature disagrees with theoretical calculations. 
A final explanation of the dependence of the line 
intensity of combination scattering requires thorough 
theoretical and experimental investigations. There are 

3 figures, 2 tables, and 12 references, 9 of which are Soviet. 
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ASSOCIATION: Opticheskaya laboratoriya im.G.S.Landsberga Fizicheskogo 
instituta im.P.N.Lebedeva Akademii nauk SSSR(Optics 
Laboratory imeni G.S.Landsberg of the Physics Institute 


imeni P.N.Lebedev, AS USSR) 
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WABHaULin PA. = 
24(0) ,24(0) 2.23 PHASE I BOOK EXPLOITATION S0V/3250 | 
Akademiya nauk SSSR. Fizicheskiy institut 


Issledovaniya po eksperimental'noy 1 teoreticheskoy fizike; {sbornik] 
(Studies on Experimental and Theoretical Physics; Collection of 
Articles) Moscow, Izd-vo AN SSSR, 1959. 304 p. Errata slip 
inserted. 2,300 copies printed. 


Ea.: I. L. Fabelinskiy, Doctor of Physical and Mathematical Sci- 
ences; Eds. of Publishing House: A. L. Chernyak and V. G. Berkgaut; 
Tech. Ed.: Yu. V. Rylina; Commission for Publishing the Collection 
in Memory. of Grigoriya Samuilovich Landsberg: I. Ye. Tamm 
(Chairman), Academician; M. A. Leuntovich, Academician; 

P. A. Bazhulin, Doctor of Physical and Mathematical Sciences; 

S. L. Mandel'shtam, Doctor of Physical and Mathematical Sciences; 
I. L. Pabelinskiy, Doctor of Physical and Mathematical Sciences; 
F. S. Landsberg-Baryshanskaya, Candidate of Physical and Math- 
ematical Sciences; and G@. P. Motulevich (Secretary), Candidate of 
Physical and Mathematical Sciences. 


PURPOSE: This book 1s intended for physicists and researchers 
engaged in the study of electromagnetic radiations and their role 
in investigating the structure and composition of materials. 

Card ve 
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Studies on Experimental (Cont.) SOV/3250 


COVERAGE: The collection contains 30 articles which review 
investigations in spectroscopy, sonics, molecular optics, semi- 
conductor physics, nuclear physics, and other branches of 
physics. The introductory chapter gives a biographical profile 
of G. S. Landsberg, Professor and Head of the Department of 
Optics of the Division of Physical Technology at Moscow Uni- 
versity, and reviews his work in Rayleigh scattering, combat 
gases, spectral analysis of metals, etc. No personalities are 
mentioned. References accompany each article. 


TABLE OF CONTENTS: 


Main Periods in the Life and Activity of Academecian 
G. S. Landsberg 


Motulevich, G. P., I. L. Fabelinskiy, and I. A. Yakovlev. 
The Works of G. S. Landsberg in Classical Scattering 
of Light 


Bazhulin, P. A., V. I. Malyshev, and M. M. Sushchinskiy. The 
ork of G. S. Landsberg in the Field of Molecular Spectrosopy 17 
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LANDSBERG, Grigoriy Samuilovich, akademik [deceased]; KAZANSKIY, Boris 
Aleksandrovich, akademik; BAZ doktor fiziko-matemat. 
nauk; BULANOVA, 7.F.; LIB » Ale, YLOVA, Ye.A.: PLATE, 
4.F.; STERIN, Kh.Ue.3 SUSHCHINSKIY, M.M.; TARASOVA, G.A.; UKHOLIN, 
S.A.; BRUSOV, I.I., red.isd-va; KASHINA, P.S., tekhn.red. 


{Determination of the individual hydrocarbon composition of 

straight-run gasolines by the combined method] Opredelenie 

individual'’nogo uglevodorodnogo sostava benginov priamoi gonki 

kombinirovannym metodom. Moskva, Izd-vo Akad.nauk SSSR, 1959. 

362 p. (MIRA 12:8) 
(Gasoline) 
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69787 
Bes 8/055/59/000/06/13/027 
2Y.24/0 B006 /B005 
$739 00168 
AUTHORS: Ignat'yeva, L. A., Bazhulin, P. A., Bayeva, I. K. 
TITLE: The Integral Intensities of Infrared Absorption Bands in the 


Series of (cH,) n3iCl Ase Compounds 4 


PERIODICAL: Veatnik Moskovskogo universiteta. Seriya matematiki, mekhaniki, 
astronomii, fiziki, khimid, 1959, No. 6, pp. 127 - 130 


TEXT: This article reproduces a report delivered at the Conference on Chemistry 
eo con Compounds in September 1958. The results of inirare 
absorption spectrum investigations are listed in a table, and subsequently de- 
acribed in detail. To exclude intermolecular interactions, the spectra of the 
gaseous compounds were recorded at low pressures. The spectra were registered by 
means of a split-beam infrared spectrometer of the type IKS-2 in the range of 


from 4,000 to 530 ca”!, A bismuth bolometer with a sensitivity of 25 v/w was 

used as a radiation receiver. To avoid distortions of the band form, recording 

was carried out at emall velocities. The samples were placed in glass cuvettes, 

45 and 100 mm long, with a KCl window. Vapor pressure was measured by a mercury W 
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Substance ; Qscillation type 

syanetr. asyometr. ayunmetr. syanetr. asyametr. asynretr. 

valency- valenoy- deforma- valenoy~- valency- valency- 

CH CH tion-CH $i-Cc $i-¢ pi-c 
3 3 3 
A A vy A y 4 a 

(CH, )sicl, 2920 48 2985 103 1266 310 764 490 - 
(cH, )Sicl, 2920 100 2980 170 1264 370 691 220 804 407 
(CH, ),SiC1 2905 145 2975 280 1261 415 631 105 761 239 
(CH,) ,S4 2900 210 2970 360 1259 500 - - 690 225 


M. I. Batuyev, A. D. Petrov, V. A. Ponomarenko, and A. D. Matveyeva are mentioned. 
Ynere are 1 table and 4 rererenoes, 1 of which is Soviet. 


&SSOCIATION: Kafedra optiki (Chair of Optics) 
SUBMITTED: April 2%, 1959 
Card 3/3 
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24(7), 5(3) 
AUTHORS s 


TITLE: 


2k ODLCALs 


ABS TRACTs 


Bachulin, F.A. and Osipova, L.P. 80V/51-6-5-11/34 
a 


en 
The Difference Between Knergies of Rotational Isomers in Liquid and 


Gaseous 1,2-fluorochlorsethane (Raznost' energiy povorotnykh 
izomerov v shidkom 4 gazoobraznom 1,2-ftorkhloretane) 


Optika 1 Spoktroskopiya,.1959, Vol 6, Nr 5, pp 625-650 (USSR) 


The paper reports work on the problem of existence and configurations 
of the stabis forms of 1,2-fluorechloroethane (FH2C-CH2C1). The 
differences between the energies of geometrical isomers in gaseous and 
liquid phases were &]sc determined. For this purpose the Raman and 
infrared absorption spectra of 1,2-fluorochloroethane wore studied. 
The Raman spectrum was obtained photographically using 8 spectrograph 
ISP-51. The measured frequencies of the Raman lines (146-3046 em7l), 
their intensities and the degrees of depolarization are given in 
fable 1 cols 1, 2 and 3 respectively. The iron spectrum was used as 
_ Standard, ‘The intensities were estimated visually on a ten-point 
scale ranging fran "very strong" to “very weak". The degree of 
depolarization of the lines was ¢doterzized photographically. Instead 
of the 18 frequencies expected for a non-linear 8-atom molecule (Ref 1) 
tre authors recoried 25 Raman line frequencies (Table 1). ‘This higher 
number of vibrational frequencies is due to the existence of two 
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The Differonce Between Energies of Rotational Isomers in Liquid and Gaseous 
1,2-Fluorochlorosethane 


isomeric forms of the 1,2-fluorochloroethane molecule. ‘The existence 

of the two isomeric forms can be confirmed by changes in the spectrum 
occurring on lowering of temperature. When temperature is lowered, the 
proportion of the less stable isomer decreases and in the solid phase 
only the stable form should exist. Unfortunately, the Raman spectra of 
crystalline 1,2-fluorochloroethane could not be obtained because of a 
strong backgrouni. Consequently the studies wore continued by turning 

to the infrared spectra. A two-beam spectrometer IKS-2 was used to 
obtain the infrared spectrum between 600 and 1500 cm“), the effect of 
temperature on the infrared band intensities could be seen in the measured 
frequencies of the gaseous (col 4 of rable 1), liquid (col 5) and 
crystalline (col 6) states. Fig 1 shows the form of the infrared absorp- 
tion curves in gas (a) and in liquid (6). Fig 2a shows the absorption 
Spectrum of liquid 1,2-fluorochlorosthane in the Fegion 850-700 cmal at 
+25 and -60°C. Fig ? Dahows the Sbdsorption spectrum of the crystal in 
the region 850-700 cm-) at -186°C. Table 1 and Fig 2 show that the 
infrared absorption bands at 759 and 1252 em“), which are present in tie 
liquid and gaseous phases, have disappeared from the solid 1,2-fluorochloro- 
ethane. This confirms that there are two isomers in the paseous and 
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liquid form and one isomer in the solid state. ‘tne trans-isomer is 

more stable in the gaseous phase while the cis-form is stable in the 
solid and liquid phases, The difference between the energies of the two 
geometrical isomers in the liquid form was found to be 470 £ 60 cal/mole 
and the same difference in the gaseous phase was 60 + 40 cal/mole. 

These values wore deduced fran the integral optical densities of the 
absorption bands of 1,2-fluorochloroethane. Similar values were obtained 
froma the optical densities at the band maxima, Acknowledgments are made 
to A.M. Prokhorov and I.A, Muihtarov for their advice. There are 


2 figures, 2 tables and 13 references, 7 of which are Soviet, 1 translation 
fram English into Russian and 5 English. 


June 9, 1958 
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S0V/51-6-6-4/34 
7 
wie, Bazmlin, P.A. and Smirnov, V.N. 
carer ence TOME NEEA 


TITLE: Studies of the Temperature Depenience of the Infrared Absorption Banc 
Intensities in Liquids (Issledovaniye temperaturnoy zavisimosti 
intensivnosti infrakrasnykh polos pogloshcheniya v zhidi&ostyakh) 


PERIODICAL :Optixa i spektroskopiya, 1959, Vol 6, Nr 6, pp 745-753 (USSR) 


ABSTRACT: Plachek's theory (Ref 1) predicts an increase of the vitrational line 

intensities with rise of temperature. Available experimental data on 
Raman spectra (Refs 2-9) show that, in fact, thei. intensities fall 
with rise of temperature. The present paper reports a study of’ the 
temperature dependence of the intansities of vibrational lines (infrared 
absorption in the region 3-15 ») in polar and non-polar liquids. A 
two-beam spectrometer IKS-2 was used. Liquid was placed in a coll 
(Fig 1¢) made of two rocksalt plates (6) stack together with caprone (8). 
Tne cell was inside an evacuated (107%mm Hg) glass vessel (1 in Fig la), 
fitted with rocksalt windows (2). The cell temperature was varied by 
filling an adjacent metal container 4 with either hot air, cold nitrogen 
gas or liquid nitrogen. The coll temperature was controlled to within 

card 1/3 2-3°C and measured with a thermocouple (5). The apparatus used made it 
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possible to carry out measurements between -100 and +180°C. The cell 
thickness was measured interferometrically. Measured values were corrected 
for changes in the spectrograph slit widths, liquid density and elastic 
properties of the cell, as well as for band widths (wings). By way of | 
example spectregrams of the 755 cm"! band of cyclohexanone, the 1093 ont 
of acetone and 3050 am! bani of chloroform are shown at various 
temperatures in Figs 2, 3 and 4 respectively. 32 results are given 

in Tahles 1 and 2 in the form of integral absorption coefficients Ke 
(cm*mol~lsec~!) which is defined by 


(3) 


where Eto is the measured integral absorption coefficient (in om"), 

c is tho velocity ¢f light, K is the molecular weight and (> is the 
liquid density at a temperature 7. Teble 1 lists the recults for six 
polar liquide: acetonitrile, nitromethane, cyclohexanone, acetone, 
mothy? iodize and chloroform. Tatle 2 gives the results for seven nun- 
polar liguicas cyclcpentane, cyclohexane, n-pertane, n-hexane, benzene, 
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Studies of the Zemperature Depenience of the Infrared Absorption Band Intensities 


in Liquids 


para-xylol and heptene-1. The final two columns of Tables 3 and 2 
give the observed (col 7) and Plachek's theoretical (col 8} values of 


the ratio 


for two temperatures 7, and Tf, differing by 100°K. The majority of bands 
fall in intensity with rise of temperature contradicting Plachek's 
prediction given by Bq (4). This behaviour is ascribed to intermolecular 
interactions in liquids, but no suggestior are offered about the nature 
of these interactions. There are 2 tables, 4 figures and 26 references, 
10 of which are Soviet, 12 Rnglish, 1 French, 1 Austrian and 1 translation 
from English into Russian. 


SUMAITTZD: July 7, 1968 
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S$ OV/51-7-2-8/34 
AUTHORS: Smirnov, V.N. and Bazhulin, P.A, 


TITLE: . Investigetion of the Temperature Dependence of the Infrared Absorption 
Band Intensity in Gases. (Issledovaniye temperaturnoy zavisimosti 
intensivnosti infrakrasnych polos pogloshcheniya v gezakh) 


P<RIQDICAL :Optika 1 spektroskopiya, 1959, Vol 7, Nr 2, pp 193-201 (USSR) 


ABSTRACT: The intensity of both infrared and Ramin spectra of some liquids ani 
solutions is known to fall with increase of temperature, contradicting 
the theory which predicts a rise of intensity with temperature. It 
has been suggested that this anomaly is due to strong interactions in 
the condensed state of the medium (liquid or solution). This suggestion 
can be checked by finding the temperature dependence of the intensity of | 
vibrational spectra of gases. The intermolecular interactions are much 
woaker in gases than in liquids or solutions ani, therefore, infrared 
or Raman spectrum intensity should rise with temperature. In order to 
carry out such a study, the authors designed 4 special cell (Fig 1) 
which was used to investigate the infrared absorption spectra of gases 
at various temperatures. The cell was a brass cylinder (1 in Fig 1) 
with rocksalt windows (4)... Sach window was protected from the 

aubient medium by an evacuated chamber (2 and 3). The gas in the cell 1 
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in Gases 


was heated by means of an electric furnace (12) wound on an external 
jacket. Temperature was measured by means of thermocouples attached 
to the edges of windows. The fall of tenperature between the windows 
and the centre of the cell did not exceed 10°C. The cell was sealed 
between measurements and consequently the number of molecules in it 
remained constant but pressure rose with increase of temperature. ‘ihe 
absorption spectra were recorded by means of a two-beam infrared 
Spectrometer IkS-2. The spectrograms recorded wore used to obtain 
optical density. The areas under the bands were messured with a 
planimeter. At each temperature 3-4 spectrograms nore obtained. 
Correction for the finite width of the slit was found to be smal) 

(a few per cent). Radiation enitted by the samples themselves at high 
temperatures wis negligible even at the maximum temperature (+300°C) used 
in these experiments. The empirical values of the absorption coefficient 
Kop Wore detemnined with an error of 15-20% The study was carried out 
on substances which in liquid state showed-departures from the 
theoretical depenisnce of the infrared absorption intensity on 
temperature. They were acetone, methyl iodide, chloroform, cyclopentane 
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and several other simple compounds (C2Cl4, CCl4, CS2, CHg, NO, CO, HCl). 
The temperature dependence of the infrared abnorption intensity of all 
these substances in gaseous form is given in Table 1. The integral 
absorption coefficient » quoted in Table 1, was found from 
Ko = Kop eRT/p om ole“lsec"}, 
where Ki, is the measured absorption coefficient in em“l, p is the gas 
pressure, c is the velocity of light, R is the ge constant and T is the 
absolute temperature. The values of Ky x 107! are given in Table 1 
cols 6 and 7 for +25°C and +275°C. The empirical values of the ratic 
(Keo )275°C/(Koo )25°5 Are given in Table 1 col 8 and the theoretical 
values of this ratio are given in col 9. It is seen that for the 
majority of bands the intensity does indeed increase with temperature, 
but often this increase is higher than that predicted by a statistical 
theory. The main reason for these discrepancies lies in intermolecular 
interactions, which in gases take the form of collisions. Consequently 
one would expect that the gas pressure would strongiy affect the infrared 
absorption intensity. To check this the authors used & special cell 
Card 3/4 (Ref 18) which consisted of two approximately equal compartments joined 
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by a capillary with @ tap. All the gas was first placed in one 

como rtient ad the pressure was made egal to the maximum pressure used in 

these experiments. Then the gas mas allowed to expand into the other 
coupartment and its pressure fell by a factor of 2. The results (Table 2) 
show that with increase of pressure the intansities of the majority of 
bands increase, but the effect of pressure is smaller than the effect of 
temperature. This is shown in Fig 3, where the intensity of an ini'rsred 
band of CS» is shown at various temperatures and pressures. There are 

3 figures, 2 tables and 36 references, 5 of which are Soviet, 25 Bazglisr. 
and 8 Geman. 


SUBQTTED: October 31, 1958 
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AUTHORS: Markova, 8. ¥., Bazhulin, P.UA., S0V/62--59--7-18/38 
Stanko, V. I., Plate, A. F. 
TITLE: Optical Method of Investigation of Hydrocarbons (Opticheskiy 


metod issledovaniya uglevodorodov,. Communication 11. Raman 
Spectra of Dicyclopentyl and Dicyclopentyl Alkanes (Soob- 
shcheniye 11. Spektry kombinatsionnogo rasseyaniya ditsiklc-- 
pentila i ditsiklopentilalkanov) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 7, pp 1280 - 1267 (USSR) 


ABSTRACT: The present paper is a continuation of a series of papers 
(Refs 1-10) on the investigation of the Raman spectra of hy- 
drocarbons carried out in the optical laboratory of the 4 
Fizicheskiy institut im. P. N. Lebedeva, AN SSSR (Institute 
of Physics imeni P. N. Lebedev of the AS USSR) and in the 
laboratory of the Komissiya po spektroskopii (Committee of 
Spectroscopy), together with the institute mentioned in the 
Association. The results of tho investigation of the Raman 
dispersion of 6 hydrocarbons (dicyclopentyl and its alkanes) 
are given. The following parameters of the Raman lines were 

Card 1/4 determined: the frequency Ay, the intensity in the line maximum 
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(I,), the integral intensity (I,,) the line width 5 and the 


depolarization degree (9). The frequencies and the intensity 
maxima were measured by means of the spectrograph ISP~51. The 
integral intensity was determined by means of a diffraction 

grating constructed by Sushchinskiy (Ref 12). All results of 
the integral intensity were expressed on a scale with the in- 


tegral intensity of the line of cyclohexane of 802 on™! equal 
500. The spectra of the investigated substances consisted of 
- weak and diffuse lines. The mean error of the integral in- 
tensity amounted to~10%. The depolarization degree was mea~- 
sured by means of a Zeiss spectrograph. A special illumination 
system was constructed for the surveys. The results of the mea- 
surements of frequency, intensity, and depolarization degree 
are given in table 1. The purity of the investigated substances 
was examined before the survey. The determined frequencies, 
the production, the physical and chemical properties of the in- 
vestigated substances: dicyclopentyl-methane, 1,2-dicyclopen- 
Card 2/4 tylethane, 1,5-dicyclopentylpropana, 1,4-dicyclopentylbutane, 
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Optical Method of Investigation of Hydrocarbons. S0V/62-59-7-18/38 
Communication 11. Raman Spectra of Dicyclopentyl and : 
Dicyclopentyl Alkanes 


1,5-dicyclopentylpentane, 1,1-dicyclopentylethane, and 1,2-di- 
cyclopentylpropane are given in brief. The following conclu-~ 
sions were drawn from the results (only the spectrum of the 
dicyolopentyl is known in the publications): the most intensive 


line at~895 on” found in all spectra was ascribed to the fully 
symmetrical oscillation of the five-membered ring as its cha- 
racteristic. Table 2 gives the values of the integral intensity 
of this line of’all 8 substances investigated, the mean value 
is at 340. The integral intensity of a compound with one ring 
only amounts to only the half. The intensities for the differ- 
ent low frequencies are represented in table 3. Lines are found 
here which correspond to the oscillations of the CH,-group. The 
intensity of these lines increases with the increasé of the 
chain between the two five-membered rings. The most intensive 


line at 600 om”! is reduced with the increase of the distance 7 

between the rings. The lines of the frequencies s7 200 - 600m 

were characteristic of the individual hydrocarbons. There are 
Card 3/4 3 tables and 26 references, 21 of watch are Soviet. 
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Sciences, USSR). Institut organicheskoy khimii im. N. D. 
Zelinskogo Akademii nauk SSSR (Inetitute of Organic Chenistry 
imeni N. D. Zelinskiy of the Academy of Sciences, USSR) 
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AUTHORS: 


TITLE: 
PERIODICAL: 


ABSTRACT: 
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Markova, S. Ve, Bazhulin, P. As SOV /48-23-10-6/39 
: cunentmmmenainiennes inal 


The Determination of the Coefficients of the Infrared Absorption 
of the CH,-Group in Dicyclic Compounds 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, Vol 23, 
Nr 10, pp 1166-1188 (USSR) 


The present paper oontains a report on the use of absorption 
spectra in the infrared for the determination of the number of 
CH,-groups in high-boiling complex hydrocarbons. The authors 


determined the absorption coefficients for the CH,-group in the 


connecting chain of five-membered cyclic hydrocarbons. Whereas 
hitherto e.g. the influence exeroised by the gap width of the 
monochromator upon hand contour has not been taken into account 
in similar investigations (Refs 1-4), the authors take all 
apparatus influences inte account. The absorption coefficients 


within the range of 730 en”! were measured of some dicyclanes of 


the structure [> -(cH,) -<C (n = 2,3,4,5), and also of 


some normal paraffins and naphthenes. Carrying out of the 


SS 
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experiments is described in short. Table 1 shows the band maxima 
757, 737, 729 and 726 on™’ for n= 2,3,4,5, the absorption 
coefficients K, are given as 6.1, 15, 20 and 28.10°om" /Mol and 


Kop as 31, 31,38 and 53.10%om/Mol. ‘The \y -values for the 
paraffins and naphthenes (band maxima) are determined as amounting 


to 750, 728, 726 ana 723 cm’ (Table 2, same order ne2..5). 


Figure 1 as an example gives the band (729 om!) of 1,4-dicyclo- 
pentyl butane, which has a distinctly marked flat intensity 
maximum. Figure 2 shows the dependence of the integral absorption 
coefficient K,, on n for dicyclane, n-paraffin and mono-substi- 
tuted naphthene (straight line), Figure 3 shows the same for Kye 


The corrections for the gap width were carried out graphically 
according to a method developed by Rautian (Ref 7). A comparison 
between the results obtained ly the authors and other data given 
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in publications show that the frequency of the band 730 om” a 
in the case of five-membered dicyclic hydrocarbons has the same 
dependence on n as in the case of paraffins and naphthenes. 
There are 3 Sal noha 2 tables, and 6 references, 4 of which are 
Soviet. ; 


ASSOCIATION: Pizicheskiy institut im. P.N. Lebedeva Akademii navk SSSR 
ree Institute ica P. Ne tevedey of the AAGORY of Sciences, 
USSR 
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Bazhulin, P. A., Sushchinskiy, M. M. 800 /53-68-1-10/17 
OT pe eee ee 

Methods of Measuring the Raman-line Intensity of Light 

(Metody izmereniya intensivnostey liniy kombinatsionnogo 

rasseyaniya sveta) 


Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 1, pp 135-146 (USSR) | 


This artiole gives a survey of this special field, its 
possibilities and methods. First, the authors discuss the 
question which quantities must be measured and which measuring 
methods are necessary for a definite identification of the 
substance under investigation. In the experimental spectral 
investigation of Raman lines some difficulties arise which 
occur only in individual cases during the investigation of 
emission spectra. They are particularly due to the fact that 
the Raman lines are very weak and their background is 
relatively distinct, further, that these lines are rather wide. 
The difficulties are discussed in short, and the line contours 
as well as the corresponding possibilities of determination 
are then desoribed (application of the speotral apparatus 
DPS-4, DFS-12). Figure 1 shows the contours in case (1) of 
dispersion form p/q «@ , r = 13 (2) Gaussian form 
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p/q = 0, 2 = 1.473 (3) Voigt form p/q = 0.6, x = 1.208. It is 
necessary to determine the intensity in the maximum Ip, the 
total intensity (surface under the contour curve) Ig » and 
the half width § which characterizes the line width. A usually 
accepted coefficient is also the “effeotive half width" 8 cee 


for which it holds: 8 ore = 21/1, sr = 5/3 p¢- An analytical 


approximation to the plotted curve is possible due to (1) the 
"slit"-apparatus function (rectangle for spectrographs; 
trapezoid for monochromators with differently wide inlet- and 
outlet slit; triangle for monochromators with equal slit widths); 


(33 the Gaussian function; (3) the dispersion function, and 


4) a function suggested by the authors which is 
characterised by two parameters (line width and deviation from 
the dispersion form). The ratios are illustrated by re- 
‘presentations of these curves (see also Table 1) and are 
discussed in a very detailed manner. In conclusion, the authors 
refer to the problem of measuring the intensity of Raman lines 
and particularly to the possibilities offered by ratio 
determinations with the help of comparative standard lines 
Card 2/3 
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(459 om~! of CCl,). There are 5 figures, 3 tables, and 
17 references, 14 of which are Soviet. 
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AUTHORS: Bazhulin, P.A. and Lazarev u K \ 
TITLE: Investigation of the Raman Spectve lin Gases at Low 
Pressures Using a Photoelectric Method | 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2, 
pp 206 - 213 (USSR) 


ABSTRACT: The authors recorded and measured intensities, widths 
and contours of the rotational and vibrational Raman lines 
of vapours and gases at pressures of 1-10 atm and 
temperatures of 30-250 °C. The apparatus used consisted o 
of: (a) a DFS-4 spectrometer with a plane reflection 
grating with 1 200 lines /mm, a linear dispersion of 
6.4 A/mm and a relative aperture of 1:10; (b) a 
multiple-reflection cell (with dielectric or aluminized 
mirrors reflecting 90-95% of light at 4 000 - 5 000 R) 
of 600 mm length and 40 mm diameter and two focusing 
condenser lenses; (c) two low-pressure cooled mercury 
lamps of 600 mm length; (d) a screening jacket internallv 
coated with MgO. A battery-fed photomultiplier FEU-i7 
Cardi/4 was used as a receiver. The authors investigated pure 
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Investigation of the Raman Spectra in Gabeo1¢E> Py Pressures Using 
a Photoelectric Method 


Cara3/4 


The optical cross-section for oxygen, obtained for the 
authors at 1-10 atm, agreed quite well with the value 
of 4.5 % found by Mikhaylov (Ref 10) from the rotational 
Raman spectra at pressures of 10-100 atm, and with the 
value of 4.35 8 deduced by Anderson at al (Ref 19) from 
the microwave rotational spectrum of 0, (magnetic 


absorption) at pressures of 0.1 ~ 12 mm Hg. Table 2 
lists values of the collision cross-sections calculated 
from the gas-kinetic theory. The greatest differences 
between the optical and gas-kinetic values of the cross- 
sections occurred in the case of H, (< 1 and 2.7 ; 


respectively) and in the case of CO, (9 and 4.5 R, 
2 


respectively). Analysis of the vibrational spectra 
(Tables 3 and 4, Figures 3-5) led to the following 
results; a) all broad lines are asymmetrical; 

b) the contours and widths of strongly polarized eer 
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Investigation of the Raman Spectra in E29)/E392 Pressures Using 

a Photoelectric Method 
W, and 2V, of Hos Oo No» C05, V1 of CH, ) were 
independent of pressure between 1 and 10 atm. 
Ackniowledgment is made to I.I. Sobel'man for his advice. 
There are 5 figures, 4 tables and 34 references, 18 of 
which are Soviet, 11 English, 1 German and 4 


4 Translations. 
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&/061/60/008/04/010/052 
£201/8691 
AUTHORS ; Markova, S.V¥. ° Bashulin, P.A., Plate, A..F. and Stanko, V.I. 
SS — aa — 


P \ 
TITLE: Investigation of the Infrared Absorption Spectre of Dicyelic 


Hydrocarbons a) 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 4, pp 492-497 (USSR) 


ABSTRACT: fhe authors investigated the infrared absorption spectra of five- 
member and six-member dicyclic hydrocarbom in the region fram 
3 to 24. The majority of the five-masber compounds was first 7 
prepared in the Laboratory of Catalytic Synthesis of the Institute - 
of Organic Chemistry imeni N.D. Zelinskiy (Ref 1). The results 
Foporeed in the present paper supplement those on the Raman spectra 
of the same compounds reported by Markova et al. (Ref 2) and 
Peregedov et al. (Ref 3). All measurements wore made with*double-bean 
spectrometer, consisting of a standard monochramator“IkS-11 and an 
automatic device developed in the authors' laboratory (Ref 4). In 
the 5 » region the compounds were dissolved in CCl, (1% concentration) 
before measurements. In other regions of the spectrum pure compounds 
Were eaployed. The offects of scattered and reflected light were 
allowed for by placing @ cell with the appropriate compound - in the 
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§/051/60/008/04/010/032 
B201/E691 


Investigation of the Infrared Absorption Spectra of Dicyclic Hydrocarbons 
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calibration beam as well as in the working beam. Table 1 lists the 
infrared frequencies of all the cospounmis investigated. fhe errors 

in determinations of the frequencies varied between 1 and 2 on“! 
depending on the rogicn of the spectrum. Table i lists also tne 
estimated absorption intensities using a five-degree scales very 

strong, strong, medium, weak, very weak. Fig 1 shows by wy of 
{llustration the spectra of dicyclohexyl between 700 and 1500 an~) and r, 
Fig 3 shows thessorption spectra of six hydrocarbons in the ~3000 on) / 
region. Tables 2-5 list the seasured values of the absorption 
coefficients of certain selected bands. Table 6 compares the Raman 

ani infrared spect: of sane of the compounds studied. For some bands 
the authors investigated dependence of the integral absorption co- 
efficient and the absorption coefficient at the band maxima on the 
number of absorbing groups in a molecule. Fig 2 show that the integral 
absorption coefficient rises linearly with the number of absorbing CH, 
groupe. A simisar linear dependence (“additivity”) was found for 
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£201/8691 
Investigation of the Infrared Absorption Spectra of Dicyclic Hydrocarbons 


the absorption coefficient at the band maxima. There are 5 figures, _/ 
6 tables and 17 references, 9 of which are Sovict, 4 English, 
2 German, 1 mixed (English and German) and 1 fron Spectrochimica Acta. 


SUEMITTED: July 16, 1959 


—_— 


card 3/3 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1 


$/661/61/609/005/062/081 
£5310 D243/D302 


AUTHORS: Ienat'yeva, L. A., Bazhulin, P. A. and Buyeva, I. K. 
& y _t ’ 


TIPLE: The intensities of the infrared absorstion bands of sili- 


co-organic compounds of the. series (CH, )Sicl 


4-n 


SOURCE: Khiniya i praxticheskoye primeneniye kremneorganichesxikn 
soyedineniy; trudy konferentsii, no. 6: Doklady, diskus- 
sii, resheniye. II Vses. konfer. po khinii i prakt. prin. 
kremneorg. soyed., Len. 1958. Leningrad Izd-vo AN SSSR, 
1961, 277-282 


RUYP: The authors studied the integral intensities of the infrared 
absorption bands of the above compounds, where n = 1,2,3,4, and fol- 
low the change of intensity and frequency of the absorption bands 
for separate bonds in the molecule when Cl's were substituted dy 


CH, groups. All investigations were carried out in the vapor phase 


at low pressures to exclude intermolecular reactions. The spectra 
were recorded with a two-ray “ukC-L(IKS-2) infrared spectrometer 


Card 1/3 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1" 


"APPROVED FOR RELEASE: 06/06/2000 


a EZ a 


§/661 61/000/006/06 2/081 
The intensities of ... . 0243/9502 
in the region 4000 to 530 on™ !, a bismuth bolometer acting as ra- 
diation receiver and the spectra being recorded at low speeds to 
avoid distortion. The experiments were carried out at 4 ma and 10 
mn pressures. The average error in measuring the integral intensity 
was 20 - 25%. A. L. Smith's interpretation of the I-R absorption 
bands was accepted but the 761 cm™' frequency band was tuxen as the 
valence asymmetric oscillation of 5i-C in (CX, )55iC1. The results 
are given in tabulated form and show the characteristi i 
which occur. It is suggested that the ris 2 


Qa a ce 

between the Si atoms (1.6) and the Cl atons (30), Seis ocr 
the dipole moment of the Si-C yond. Bete ; 

of M. I. Batuyev, A. D. Petrov, VY. Aw. Ponomuronio hi ae De. Mate 
veyeva in this commeetion. ALSO, with @ high nunber of ellorine 


; 3 oees 4 on -.s jw 3t % mE ny ” ee 27 : 
atonmS in the molecule, changes im dipyte moment of She vi-7l Londs 


. 3 tar . gts ROSS NL OG ative F seeyaie cate ps, rae 
may have ar induction eficcs on the Gi-C bonis, and cuuce the Os 
eof - ye . em) Ay, a ata Set Pets es, oye ieee | eyys ‘ 
cillution intensity of whe au ter to rise. ahese ae J table and 4 
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references: 1 Suvict-vlou une % nonedovictebive. Te Pererences to 
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.) "i 7 Om + 
the Enzglish-1 nguage publications read as follows: °. Shimanouchi, 


5 My 06, (1950); I. Du- 
I. Tguchiya and Y. Mikawa, J. Chem. Phys., 18, 1306, ; 
cheszue, x” Chem. Phys., 16, 1006, (1948). 


A ATION: Moskovskiy gosudarstvenny universitet in. L. V. Lomo- 
nee OB OVA (Moscow State University in. N. Vv. Lomonosov) 
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92 F "61, (MIRA 14:2) 
(Optios—Congresses) 
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BABUSHKIN, Aleksandr Afanas'yevich, dots.; BAZHULIN, Pavel Alekseyevioh, 
prof.; KOROLEV, Fedor Andreyevich, prof.; LEVSHIN, Leoni 
Vadimovich, prof.; PROKOF'YEV, Vladimir Konstantinovich, prof.; 


STRIGANOV, Arkadiy Romanovich, doktor fisiko-matem, nauk; 
GOL' DENBERG, G.S,, red. GEORGIYEVA, G.I., tekhn. red, 


{Spectrum analysis methods ]Metody spektral'nogo analisa. [By] 
A.A, Babushkin i dr, Pod red, V.L.Levshina, Moskva, Isd-wo Mosk. 
univ., 1962. 508 p. (MIRA 16:2) 

_ (Spectrum analysis) 
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BAZHULIN, P.A.; LAZAREV, Yusde; DESYATOVA, N.V. 


Intensity and degree of polarization of the lines of the vibrational 

Raman spectrum of gaseous butadiene. Opt.i spektr. 13 no.1:75~78 

Jl ‘62. (MIRA 1537) 
(Butadiene-—Spectra) 
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B102/B104 
AUTHOR: Bazhulin, P. A. 
eee ; 
DITLEs Rotation and rotation-vibration spectra of gases examined by 


the method of Raman light-scattering 


PERLODICAL: Uspekhi fizicheskikh nauk, v. 77, no. 4, 1962, 639 = 648 


a session of the Uchenyy sovet FIAN SSSR (Scientific Council of the FIAN 
3552), in memory of G. S. Landsberg who had directed an optical laboratory 
dealing mainly with molecular spectroscopy. It surveys photographic and “ 


shotoelectric methods, subjects of research (4,0,, No» CO,» CoBos CHa, co 


pure and mixed with He, Ar or CH,). and the most important results obtained, 


TEXT: This paper reproduces a lecture given on February 12, 1962 during , 


with particular attention to oxygen and the Q-branch (0,5 No. CO, cH,). 


All this concerns research work recently carried out at the above-mentioned 
Institute. Among other things it has proved possible fully to explain doth 
the asymmetry and the width of the Q-band as being due to the g~-branch 
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Rotation and rotation-vibration ... 


splitting which resulto from intera 


At 


$/053/62/077/004/003/006 
B102/B104 


ction between vibration and rotation 


and from Coriolis interaction of the vibrations. As.the truehalf-width of a 


single component in tho y-bands of 


strongly polarized lines ab pressures 


of up to 10 atm is less than 0.3 om”! this could not be measured. Soze 


@-band components of depolarized Vo 


There are 7 figures and 5 tabdles.: 
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Margarita Vladimirovna; BAZHULIN, P.A., doktor fiziko-mates, 
nauk, otv. red.; LOSKUTOWA, I.P., red.; POLYAKOVA, T.V., tekhn. 


(Ultraviolet absorption spectra of aromatic hydrocarbons ]Ul'tra- 

fioletovye spektry pogloshcheniia aromaticheskikh uglevodorodov. 

Moskva, Isd-vo Akad, nauk SSSR, 1963. 269 p. (MIRA 16:2) 
(Hydrocarbons--Absorption spectra) 
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GRIBOV, Lev Aleksandrovich; BAZHULIN, P.As, doktor fis.-matem. nauk, 
prof., otv. red.; MEDER, V.é., red.; SUSHKOVA, L.A., tekhn. 
red. 


[Theory of intensity in the infrared spectra of polyatomic 
molecules] Teoriia intensivnostei v infrakrasnykh spektrakh 
mnogoatomnykh molekul. Moskva, Isd-vo AN SSSR, 1963. 151 p. 
(MIRA 16;10) 
(Molecular spectra) (Spectrum, Infrared) 
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L 16385-63 aati) /BHP (a) /esT(n) /00S/E5(8)-2 fepecoimnrrene aS 
~KCCESSION NR: AP3003869 Pt-l GG/RDW/JD §/0181/63/005/007/1783/1790 Le 


: AUTHORS: Bazhulin, P. A.; Myasnikova, T. P.; Rakov, A. V. ‘ ae 
en ead 


| TITLE: Investigation of the vibrational spectra of some. ferroelectric watetiais 
| by combination ecattering of light 
> 


: SOURCE: Fizika tverdogo tela, v. 5, no. 7, 1963, 1783-1790 


1 
! TOPIC TAGS: ferroelectricity, combination scattering, vibrational spectrum, 


: ammonium, sulfate, selenate, Rb, Li, Na 


| ABSTRACT: The authors have obtained and studied the gpectra of combination or 
scattering in the ferroelectric compounds (NH,)2S0,;" MgSO, bHSO, >7LAH3 (Se0 2, ! 
| and Naiiz(Se03)2 at room and lower temperatures near point of phase transition, ° 
; From these spectra they have measured the width and relative intensities of the 

i bands and have discovered a dependence of band intensity on orientation of crystal 

. for spectral excitation in natural and artificial light. In addition to che bands - 
‘ corresponding to internal vibration of the SOG~ ion, several "extraneous" bands 
‘were found in the spectra of sulfates and bisulfates, However, low-frequency vi- 


brations declining in frequency at the Curie point Were not observed, The authors . 
reac : 
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IL, 18385-63 } 
. ACCESSION NR: AP3003869 
; conclude that their work makes possible reliable interpretations_of the spectra oe 
, the investigated crystals in the frequency range of 300-1200 cm™ 1. the study of 
; temperature dependence neer the phase transition has shown that the vibrational 
: frequencies of the 0,7 ‘and $e03" radicals change insignificantly with temperature.!' 
| orig. art. has: 2 figures and 8 tables. | 


| 
H { 
! ASSOCIATION: Fizicheskiy sane im. P. N. Lepedeva AN SSSR, Hoscow (Physical | 
{ 
| 


e i SSR 
. | sumrrre: 07Jan63 DATE ACQ: 15Aug63 aaa ENCL: 00 
{SUB CODE: PH NO REF SOV: 004 . OTHER: .012 
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TITIE: Investigation of the tispinencetre and stimulated emission spectra ot éiffe- 
rent CaF crystals doped with U 


SOURCE: Optika 4 spektrokoplya, v. 16, no. 3, 1964, 536-536 


MOPIC TAGS: stimulated emissim, laser, uranium fon luminescence, trivalent urani-. 
wa, trivalent uranium emission, trivalent uranium luminescence, calcium fluoride, 
uranium doped calcium fluoride, luminescence center, lasing center ' 


ABSTRACT: Investigators (P.P.Sorokin end M.J.Stevenson, Phys Rev. Letters ,5,557 ,196 
ond Advein Quent.Electr.65,1951) have observed stimulated emission (laser -output ) 
fran CaFo:U"" crystals, but in different specimens exhibit different wavelengths 
(2.5, 206, snd 2.24 mu). These differences are attributed to different symmetry 
of the field about the u-* ims in the crystal lattice. The authors investigated 
different CaF,;U2? crystals grom at the Institute of Crystallography of the 
Acadeny of Scfences; same lased only at 2.5 or 2.6 mp, but a few B 
esaibited stimulated emission simultaneously at 2.510 + 0.005 and e. + 0.005 np 
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These are referred to as "mixed" crystals. In view of the desirability in sane 
cases of having a laser with several wavelengths in the present work there were 
studied end cempared the luminescence ond stimulated emission spectra of the "mixed! 
crystals and, for canparison, of the "single-wavelength" crystals. The lumines~ 
cence spectra were recorded under infrared flash tube excitation by means of a ZMR- 
> nirror monochronator equipped with an InSb detector. The spectra were recorded 
at different temperatures in the range fran 0 to -175°C. In the luminescence 
spectra of "mixed" crystals there appear lines at both 2.5 and 2.6 mg with de- 
crease in temperature these becane narrower, and the 2.6 mx line becane relatively 
more intense. The same two Lines » exhibiting the same temperature behavior, were 
observed in the luminescence spectra of the "simple" crystals yielding stimulated 


exission only at 2.6 mu It is inferred fran the behavior of the different crystals 

that the " " crystals may be regarded as a mechanical mixture of two different. 

forms of U7" is, with different symmetry, which emit independently of one anothen 

Tois inference is supported by the results of measuring the temperature dependences 

of the lasing threshola for the "2.5 mi’, "2.6 mul', and "mixed" orystals; the ee 
4 


different types of U7" dons (centers) act as independent sources of coherent — 
rodiatione During the preparation of the present report a paper hy J. Wittke, Z.Kiss, 
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R. Duncan, and J. McCormick (Proc. IEF.,51,56,1963) appeared, reporting similar 
studies and sane of the sane inferences. Orig. art. has: 2 figures. 
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TITLE: Generation of a molecular-hydrogen pulsed laser 


SOURCE: Zhurnai sxaseriuantal’asoy 1 veorectichaakoy figiki, wv. 47 
no, 4, 196 ; 

OPTIC TAGS: pulsed laser, molecular hydrogen Laser, sdvanced iaser, 
iE ogen olasms, hydrogen Laser, gus leser 


STRACT: The generation of @ pulsed laser, which utilizes the 
plasma discharge itn hydrogen as the active substance, was studied 


exnetimantally. The taser discharge tube (145 cm long and 15 om ta 
diamnerar) was driven by 35 ky ate 29 eps. Both dielectric and siiver- 
coated confocal oirrors were used, placed 2 m apart. The emitted 
recdiation was observed by means of 3 monochromator with a grating vade 
in the authors’ laboratory, and the laser output and current pulses 
vera recorded on the DESO-1 oscillograpn. Six laser lines were 
detected, and thelr wave numbers and leagths are tabulated. The latter 
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TITLE: Investigation of "low frequency” Raman_spectrum’ of crystal~ 
line stilbene and tolane at different temperatures 
\ ‘ 


SOURCE: Fizika tverdogo tela, v. 7, no. 1, 1965, 94-99 


TOPIC TAGS: Raman spectrum, temperature dependence, frequency de~ ae 
pendence, integral intensity, linewidth, stilbene, tolane 


ABSTRACT: This is a ccntinuation of sarlier work by the authors 
{with A. V. Rakov, Opt. i spektr. v. 16, 111, 1964), devoted to a 
study of the temperature dependence of the frequency, relative in- 
tensity, and line width of the spectrum of a polycrystalline sub- 
stance having two molecules per unit cell. The present investiga- 
ticn was aimed at studying the temperature dependence of the same 
paramaters for 4 crystal lattice with four molecules per unit cell, 
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Such as polycrystalline stilbene with melting point 124C, and poly- 
rystalline tolane with melting point 60.2C, the unit cells of both 
being characterized by a space group of symnetry CFs The spectrum 
was recorded with a DFS-12 spectrometer with double monochromatiza- 
Lion, using a iow-pressure mercury lainp. The experim 


7 - Os re 
Atal procedure 


e 
was described in the earlier paper. ‘The temperature agepenaence of 
the frequency, integral intensity, ard line wic al: mane, Saux 3 
ing at iow frequencies were determined in the temperature waterval 
323--373K for stilbene and 123--323K for tolane With decreasing 
temperature, an increase in the frequency is observed, the grow 
being slowed down at lower temperatures. Ten lines were obser. 


in the stilbene crystal and 12 in the toiane spectrun; the inte 


LAtensities Of the most reliable iines, tiose nor uverlapped b, 


be 


wings of the neighboring lines, were measured. The measurements 
have shown that the relative integral intensity of tne stiibene and 
tolane lines in 

several of the 


creases with intreasing temperature, and changes for 
jines by 3~-4 times in the temperature interval 123-- 
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line widths increased with increasing temperature, but in 
ashion. Other aspects of the result are discussed. It i 
in conclusion that investigations of the temperature de- 
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0vogan 
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7 
f£ iGw-frequency lines by Raman scattering makes it 
ribe tne lines to particular lattice vibrations in 
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e authors thank A. V. Rakov for participating in + 
lon cf the work.” Orig. art. has: 5 figures, 1 formula and 
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AUTHOR: Bazhulin, P. A; Rekhimov, A. A. 

“RARER LE TOA LI em 
TITLE: Low frequency Raman scattering spectra of some organic crystals at various 
temperatures 


‘SOURCE: Fizika tverdogo tela, v. 7, nd. 7, 1965, 2088-2093 


spectrum, Raman scattering, combination scattering, crystallo- 


‘ABSTRACT: The work is a continuation of the authors’ previous investigations and 

considers the temperature dependence of frequencies, total intensity and width of 

an scattering lines for polycrystalline naphthalane, diphenyl and 

s7°°3 Temperatura range. Tre oI if photo@iectric spectrophets 

it was feund that frequencies increase when temperature Secred jes 
asscciated with variation in the quasi-elastic forces. Tovul 

in agreement with theoretical val- 

s within approximately 203. In many cases the relative intensity varies by a fac- 


or of 3 to 4 when the temperature is increased. Line width varies linearly with 
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‘temperature for many frequencies. This shows that the relationship based on the 
model of an anharmonic oseillater is valid. An evaluation is made of the potential 
barriers showing thet they vary From 3 to 6 kcal/mol. "In conclusion we thank_A, 

V, Rakov for participating in the discussion of this work." Orig. art. has: 4 
figures, 4 tabies. 
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PITLE: Possibility of obtaining stimulated emission in the far-ultreviolet spectral 

region 

\ { 

SCURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. h8, no. 3, 1965, 915 

978 
{ 


-- WOPIC TAGS: lecer, stimulated emission, molecular nage chemical laser, hydrogen 
preer 


bility of obtaining laser ection in the far-ultraviolet region iF 


‘ARSTRACT: The possibi 

by means of transitions between the upper electronic stata 2pr'llu and the ground 4 
state isv'is” of the - molecule (for simplicity, referred tc as the C and the X 
‘States, respectively! .* analyzed. At room temperature, only the lower vibrational 


evel v'"' = 0 of the ground state {see Fig. 1 of the enclosure) is populated. In the 
Anitial stage of the discharge, excitation of vibrational levels and C occurs a5 4 


resuit of collisions betveen electrons and molecules in their ground staves. Accord~ 


wt 2 1,2.3,4 states of the C level will be eaxeited most effectively. The probabil- | 
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ity of transitions from these levels to upper vibrational levels of the ground state 
will be relatively high, while the probability of transitions to the latter from 

he ground state v' = 0 due to collisions with electrons will be very low. ‘Thus, en 
jlaverted population should be attained between the c(v' = 1—b) and {v''> 1) ievels 
during the early stage of the discharge. When the pump power is sufficientiy high, 
stimulated emission should occur on some bands in the spectral region between 1100 
jand 1250 4 due to the transitions shown in Fig. 1] by arrows. Owing to the sya~ | 
metry of the Hz molecule, radiative transitions between vibraticnai levels are for- 
bidden. Also, the lifetime at the upper vibrational levels of the ground state is | 
probably long. Therefore, continuous leser generation should be impossible. It is; 
pointed out that the analysis also applies if the 2po'L,,* state rather than 2prity, | 


[state is the upper electronic level. Orig. art. has: 1 figure. {cs 
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Fig. 1. Potential curves for the C and the X vibrational levels 


|< Penoe 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1 


eth) /eet (in) /EPP fe )/euP (5/7 
ACCESSION NR: ARSO12270 


Ref. zh. F foe 
j Ve3 imov, A. A. 

Bazhulin, P, As} Rakov, A. ¥V.3 Rakhimov, pepe 

Investigation of the "low! Fraquency Raman spectrum of crystalline paar _ 


3 ” on yt coe 
fenlopabensene af various temparacures 


ots 


Sarai) 


uoSSS 


} ; emer eeaakerni 3 AH S 
TTED SOURCE: ye. Komis PU BBE . 


rennin ina 5 ; 
¥0: coy? 


pectrum, o i my r i is 
worlc TAOS: Raman spectrum, organic ¢ stal, spectrographic analys 
Dito ad. berets meine 2c : a4 

m of ine -dici benzene is 
RANSLATICN: The "low frequency” spectrum of crystalline para-dichloro shot 
7 web Lae a4 t La = . : i + x S etrum ar ; 5 2d: 
St ased in the $26-123°K range. The basic parameters of the spec : - mi pe 
stu Go olf ec a . 2 * : a Ines ft the spectrum. " 
ec “tine widths and intensity ratics o7 the lines in the spect 
: 11 pes. abt? Gt! ane = 
PRequene 


results are discussed. 


SUB CGDE: OP ENCL: 06 


tows 


' Card if. ee 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204110020-1 


BAZHULIN, eA} PNTAGEY, Teke5 PRTEASH, G.G. 
Pulse generation of a laser operating on serrse hydrogen. 
Zhur. eksp. i teor. fiz. 47 no.4:1590-1591 0! he 
: : (MIRA 18:1) 


1. Fizicheskiy institut imeni P.N. lebedeva AN SSSR. 
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ured with an accuracy of about 10 A, which is ineufficient for positive identification 
of the transitions tentatively assigned to these lines in column h of the table. A 
week opeillaticn line, observed in s. mixture of equai parts of by drogen and deuterium 
{b62 HD, 274 Ho, anc 27% D), Beasured with sn accuracy of about 10 &, falis within 
the 1 + O band of the electronic transition E + B oof the HE molecule. A mechanism 
responsible for populating the vibrational levels in Hp, Do, and HD molecules in- 
volved in the leser action ig discussed in detail in terms of the Franck-Condon prin- 
‘ciple. A compariuon of the theoretical resuits with the experimental data confirms 
the mechanism suggested for population inversion in the H2, Do, and HD molecules. 7 
Orig. art. has: 4 figures and 1 table. {es}: 
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Investigation of the dependence on the concentration of the ihieneity of the 
d band. absorption of pyridine in solution 


BCOW. ‘Universitet. Vestnik. Seriya 3. Fizika, aetrenculya, no. My 1965, 
;ToPIC TAGS: ee absorption band, ineracnee absorption, hydrogen bonding 


‘ABSTRACT: Studies were made on the absorption in the "infra-red band of pyridine ia 
peas solutions. The most important solvents were those containing the ON group 
ethyl alcohol chiefly). 


Other solvents. were carbon disulfide, chlorofora, Festi 
form, acetone and carbontetrachioride, which do not contain the OH group. 


vents not containing the OH group little change is noted in the spectra. - 


-When ethyl 
‘alcohol ia used as a solvent, however, a. new band absorption is noted corresponding ; 
ite the Smptenine of pyridine with athy? alcohol molecules. 


In sol- © 


This is due to the 
Ves giipatbe dace” tates htt -~-—-—---..-UDC:__. 535.34. 
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. ‘hydrogen bond formed between the two molecules. A new line appears at v = 1000 

% iwhich is absent in pure pyridine and in neutral solvents. Two lines at 1000 Rand : 

1991 K vary in. intensity with pyridine concentration but their position doce not. — ie 
When deuterium oxide is used there is some frequency displacement. Two other linss ; 
iappear due to complexing when iodine is the solvent. The intensity, displacement _ 
iand half width of infra-red bands as functions ef. the concentration and characteris~ - 

: itics of the solvents were investigated since intensity data is lacking elsewhere. 

(The concentration dependence of the index of absorption (X,) and the half width 

a ‘(dv,) of certain lines corresponding to frequencies of vibration of functional . ‘ 

': igroups in pyridine was noted. Solutions were examined in a cuvette and corrections - 
‘made for its thickness. The index of absorption was found proportional to the opti~ 

‘eal density, concentration, and thickness of the cuvette. A chart gives the. inten- 2. .-§ 

i ‘sities of certain wavelengths in solution of carbontetrachloride,-chloroform, ace- .. 

, ‘tone, and bromoform as a function of concentration. The spectra is also shown for - 
‘pure pyridine and in. ethyl alcohol svlution fn a sihtall range. Internal energy and 
-temperature functions are used throughout and the index of absorption is related to 
‘the concentrations of the pure material and the complexes. ‘The log of the index of 
‘absorption varies linearly with the reciprocal of the temperature. Orig. art. has: 

‘9 formulas,‘ * figures-and 1 table. 


x 
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3 transmission spec= 
‘TAGS 3 OMpo hosphorus containing compound, 
ioe. ee aais pce aye temperature dependence, papas greting, 
. aceieion Ward; dielectric. constant, Curie point, ferroelectric prop 


; tem 
| work (FIT ve 7, 407, 1965) on the | 
TRAC is a continuation of. earlier work ( fo... The 
nent S ie ayaa of the low-frequency Raman spectra of ib Oe aeth 
ane study was undertaken to refine the results in the ee Cpinection gratings. 
vecigh, where the results were distorted by gnosts due to eres e sample con- 
The authors determined the transmission spectra of & See caeathin in the frequency 
a suspension of the powdered Ki2PO, crystal in ca with tuo 
aes xoe-235 cof? at room temperature. The entire band was gota. secatria Ane 
echelettes and + and 2 Lines/m, and 19 the 20-00 Seulte are plotted in Fig. 1 
er. Ee eee 
Se ieee eal Seen a8 einay observed broad absorption band at ~ 72 
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